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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a protective control device in case 
of deterioration of battery performance, in which an output and a current of 
a fuel cell can be automatically controlled when a fuel cell is deteriorated, so 
that required electric power or the maximum output close to it can be 
always generated and controlled safely. 

SOLUTION: A constant positive value a is defined in advance, a voltage 
and a current of fuel cell is measured periodically, f(l)=(l/V)(dV/dt)+dl/dt is 
calculated, and when f(l)>a, an output is controlled by increasing and 
decreasing a current value in accordance with an output command. When f 
(l)&ap;a, the output is controlled by using the current value I measured as 
an upper limit value, and when f(l)<a, the output is controlled by using a 
current value measured before that an an upper limit. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the protection control unit at the time of the performance degradation of a fused carbonate 

fuel cell in more detail with respect to a fused carbonate fuel cell. 

[0002] 

[Description of the Prior Art] As a fused carbonate fuel cell is typically shown in drawing 4 , the layer built cell (stack) which the single 
cell 4 consists of electrodes, a fuel electrode (anode) 2 and an air pole (cathode) 3, of two sheets on both sides of the thin plate-like 
electrolyte plate (tile) 1, carries out the laminating of the conductive bipolar plate (separator) 5 to further two or more cells 4 by turns, and 
generates the high voltage is constituted. 

[0003] For the V-I property of the fuel cell mentioned above, it sets to OCV (Open Circuit Voltage) which does not take out current as 
shown in drawing 5 (A), and voltage V is Maximum Vmax. It becomes, and the lower right surely shows the inclination of** under the 
influence of internal resistance etc, as Current I is increased. Furthermore, the W-I property of a fuel cell is a certain current value la, as 
shown in drawing 5 (B). Maximum output Wmax It is shown. 
[0004] 

[Problem(s) to be Solved by the Invention] The direct current generated by the fuel cell is changed into ac output by the inverter, and is 
outputted outside. An inverter is controlled by the power inverter, controls the current taken out from a fuel cell according to output 
instructions, and obtains a desired output. Therefore, when the fuel cell holds the predetermined performance shown in drawing 5 as a solid 
line, an output increases, so that it is carried out in the range shown by the arrow of drawing 5 (B) and current is increased, and this output 
control can always maintain a required output. 

[0005] However, if a fuel cell deteriorates, in order to change to a property as shown in drawing 5 with a dashed line, If big current is 
needed and it exceeds current-value la ' of drawing 5 (B) in order to take out required power, if voltage falls by performance degradation 
etc. and it is less than a certain threshold It became the factor which an output does not increase even if it increases current, and lowers 
voltage, and there was a trouble that an increase and voltage fell, and current finally carried out the trip of the cell, and accelerated 
degradation further in decay. 

[0006] Since prediction also of current- value la ' from which the maximum output Wmax and the maximum output are obtained was 
impossible at all, the property at the time of degradation changed every moment, it was difficult to prevent this phenomenon 
conventionally, and control of the cell which deteriorated does not have countermeasures, except that an operating staff always (24 hours) 
supervises experience and intuition at reliance, and the automation was demanded strongly. 

[0007] this invention is originated in order to solve this problem. That is, even when a fuel cell deteriorates, according to the degree of the 
degradation, the purpose of this invention controls the output and current of a fuel cell automatically, and is always in safety offering the 
protection control unit at the time of the cell performance degradation which can carry out power generation control of the near maximum 
output at required power or it. 
[0008] 

[Means for Solving the Problem] According to this invention, set up the positive value alpha of** regularity beforehand, and the volta ge V 
and_C urren t I o f** fueUell are measured periodically . , f(I) =(I/V) (dV/dt)+dI/dt is calculated^* * In **f(I) >alpha Current value is 
lluctuated according to output instructions, and an output is adjusted, in **f(I) ** alpha An output is adjusted by making measured current 
value I into a upper limit, and, in **f(I) <alpha, the protection control unit at the time of the cell performance degradation characterized by 
what an output is adjusted for by making measurement current value in front of it into a upper limit is offered. 

[0009] By according to the protection control unit at the time of the cell performance degradation of the above-mentioned this invention, 
meas uring time chan ge of the curren tj_b y the side of a direct cu rr ent of a fuel eel Land voltage V^and comparing^this^ince thecurrent or 
the outpufirfwfiich an output is possible is calculated and the input current or output power of a power inverteFis restricted By tffiTreasons 
of the case where the transitional performance degradation in a change of load arises, continuous performance degradation advancing 
Operation can be continued without carrying out the trip of the cell by restricting a direct current or a power generation output, when it 
becomes the situation which cannot output target power, and the damage to the cell by the trip can be prevented. 
[0010] 

[Embodiments of the Invention] The desirable operation gestalt of this invention is explained with reference to a drawing below. In 
addition, in each drawing, the explanation which gave the same sign to the common portion and overlapped is omitted. Drawing 1 is the 
block diagram of the cell protection control unit of this invention. In this drawing, an inverter circuit and 8 are output-control circuits, a fuel 
cell and 7 fluctuate current according to output instructions by the output-control circuit 8, and 6 adjusts an output. This composition is the 
same as usual. 

[001 1] The protection control unit 10 of this invention measures periodically the voltage V and Current I of a fuel cell 6, and is the upper 
limit Imax of the output current from this measurement value. It calculates and outputs to thToutpui-control circuit 8. 
[0012] Drawing 2 is the principle view of this invention. In this drawing, (A) and (B) are the V-I properties and W-I properties of the fuel 
cell shown in drawing 5 (A) and (B). Since the maximum_point op jhe_curve_in an W-I property can be expected. to, be jonlv one Point as_ ^ 
shown in drawing 2 (B), it is the maximum output Wmax. It is dW/dl-O at a point and is the maximum output Wmax. They are dW/dI>0 

- . _ _ * *• *+ " MIS -J*^*> . 
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and the maximum output Wmax in the field where current is small. Current becomes dW/dI<0 in a large field. Therefore, in the case of 

dW/ dI<=0 (fo rmula **), in a certain current value, it can be said that it is going to take the load beyond the peak of an output. 
"pJTT] Sincelt i s. W=VxI w hen formula ** is transformed, if it is set t o d(VxI)/dI<=0, an d it deforms, and is set to VdI/dH-IdV/dI<=0 - 

>dV/V<=-dI/I->fdV/V<=-dI and both sides are further broken by dt, formula ot a degree will be obtained. ^ " 
" ( I/V) +d l/dt<=0 (dV/dt) ... When formula **, i.e., formula **, is realized, it can be said that it is in the state where it takes the load beyond 

the peaK 01 an odiput. ~ 

[0014] Drawing 2 (C) is the related view of formula **. this -- drawing - being shown - as - a horizontal axis -- dl/dt -- a vertical axis - 
dy/dt - * » - carrying out -- rectangular coo rdinates -- se tting - a zero - a passage an inclination - (I/V) » a straight lineJiTis equiya^t 

"To the^equaPsip^fXo^ula **)*-- 'cauaacT- being located -- a point (slash section) - formula ** - being realized the thing in the state 

""where it takes the load beyondX^alTTCnalffely, current) of an output ~ understanding . 
[0015] Drawing 3 is the control diagram of the cell protection control unit of this invention, (A) shows the circuit diagram and (B) shows 
the property view, the computing element to which the detector of direct current voltage V and a direct current I and 1 lc (a/b) calculate I/V 
in (A) in 1 la and 1 lb, and 1 Id (d/dt) -- for an adder and 1 lg (H/L), a comparator and 1 lh are [ a differential circuit and 1 le (x) / an 
integrator and 1 If (sigma) / a bias controller and 1 lj of a current limiter and 1 li ] change machines 

[0016] By this circuit, direct current voltage V and a direct current I are detected , I/V is calculated, f(I) =(I/V) (dV/dt)+dI/dt is calculated, 
when this operation vaju jeisjarg er than the fixed positive_value,al Dha.s6Uia J?eforehand. it is in the normal state (area A above the s traight 
"One of drawing 3 (B)) where the fuel cell has not deteriorated, the maximum of current serves as actual -current + bias by bias controller-^ 
Hi, and a limit is not attached to current value. On the other hand, when f (I) is below the fixed positive valu e al pha, a fuel cell wil_ 
deteriorate and it will be in the area A below the" straight line of drawing 3" (B), and by I lg of comparators, while displaying the alarm 
si^l*ANN,"change machine llj is switched, and current is held for an actual current as maximum of current by 1 lh of current limiters. 
[0017] Namely, the protection control unit 10 at the time of the cell performance degradation of this invention The fixed positive value 
alpha is set up beforehand, the voltage V and Current I of ** fuel cell are measured periodically, and **f(I) =(I/V) (dV/dt)+dI/dt is 
calculated. ** In **f(I) >alpha Current value is fluctuated according to output instructions, an output is adjusted, in **f(I) **alpha, an 
output is adjusted by making measured current value I into a upper limit, and, in **f(I) <alpha, an output is adjusted by making 
measurement current value in front of it into a upper limit. 

[0018] Since the current or the output in which an output is possible is calculated and the input current or output power of a power inverter 
is restricted by measuring time change of the current I by the side of a direct current of a fuel cell, and voltage V, and comparing this by 
this composition By the reasons of the case where the transitional performance degradation in a change of load arises, continuous 
performance degradation advancing Operation can be continued without carrying out the trip of the cell by restricting a direct current or a 
power generation output, when it becomes the situation which cannot output target power, and the damage to the cell by the trip can be 
prevented. 

[0019] In addition, of course, it can change variously in the range which this invention is not limited to the operation gestalt mentioned 
above, and does not deviate from the summary of this invention. 
[0020] 

[Effect of the Invention] It prevents measuring the time rate of change of the current of a fuel cell, and voltage the way the protection 
control unit at the time of the cell performance degradation of this invention controls a power-generation output in a power-generation 
facility using a power inverter as mentioned above, and a case, and going to take the superfluous current for taking the output of a target, 
even when it is restricting current or the amount of power generation so that it may be on a stable-zone side, the performance degradation 
of a transitional continuous fuel cell arises and voltage falls. 

[0021] That is, even when a fuel cell deteriorates, according to the degree of the degradation, the protection control unit at the time of the 
cell performance degradation of this invention controls the output and current of a fuel cell automatically, and has the effect which was 
[ carry out / the power generation control of required power or the maximum output near it ] always excellent in safety. 


[Translation done.] 
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